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Farming Claypan Soils*

M

in the James River Basin have a tight
clay layer which makes it hard for water, crop
roots, and farm machinery to move through the
soil. The claypans are at various depths in the soil and
even within a small field the soils and crops may look
spotty due to variations in depth and tightness of clay
layers.
Where these clay layers are quite tight water soaks
in slowly. Though claypan soils are nearly level much
of the water runs off because water soaks into these
soils slower than it accumulates from snow melt or
rainfall. This accumulation of water also allows
higher water loss by surface evaporation. Laboratory
tests show that the little water that is stored in claypan
soils is less available for crop use than water stored in
normal soils. Because of this soil moisture shortage
it is difficult to produce crops during times of low
rainfall and high temperatures.
ANY SOILS

Harder to Farm

More power is required to farm claypan soils.
Plows and cultivators meet much resistance in the
tight clay layers. Because of the chemical condition
and poor structure, the soil tends to plow up into large
clods which requires much seedbed preparation.
To provide an area for studying the problems in
farming claypan soils, the Agronomy Department
leased some land near Plankinton, South Dakota.
This field is representative of much of the claypan
area in the James River Basin. Variations in the clay
layers are so spotty that even on small plots it is difficult to get consistent and reliable experimental results.
Soil Treatment and Crop Yields

Some of the crop yields from the field experiments
are shown in table 1. The cropping sequence followed
was winter wheat-corn-oats-spring wheat. In 1959 the
corn did not pollinate and the other crops grow poorly because of low soil moisture supply. In general,
small grains yield better than corn on this soil. In
value, wheat yields the most. Column 1 of the table
lists treatments.
The control does not include any nitrogen fertilizer. Before each crop, nitrogen is applied at 30
pounds per acre in one treatment. Crop yields of these
two treatments were compared to test the need for
nitrogen. Spring grain sometimes responded marked! y to nitrogen fertilizer but corn did not.
Manure plots were treated with 15 tons per acre
before corn and 5 tons per acre before spring wheat.
Compared to control, corn yields again were lower
by Dwight Hovland, assistant professor of agronomy

.following manure, but the spring wheat yields were
higher where manure was used.
To break up the claypan, the soils in the Chisel
plus Nitrogen plots are chiseled at 4-foot intervals to a
depth of 20 inches after winter wheat and oats crops
are harvested. Each year except 1959 the corn yields
Table 1. Grain Yields (bu./a.) of Some Plots at the Claypan
Research Farm, Plankinton, South Dakota
Treatment

19.57

1958

Winter Wheat
23
Control ----------- 39
30
Nitrogen
--------- 34
30
Manure ---------------------------- 37
Chisel + Nitrogen _________ 32
31
Corn
9
34
Control -----Nitrogen _______
3
12
5
Manure ---------------------------- 20
Chisel+ Nitrogen __________ 32
8
Oau,
53
Control ---------------------------- 41
Nitrogen _____
62
-- 57
60
49
Manure
Chisel + Nitrogen __________ 62
59
Spring Wheat
17
Control
------------ 20
Nitrogen _________________________ 29
22
20
Manure --------------------------~ 29
Chisel+ Nitrogen __________ 29
28

1959

1960

1961

1
1
1
1

20
20
24
20

12
9
12
9

0
0
0
0

4
4
8

10

29
18
16
25

3
2
3
1

49
50
56
55

33
29
37
29

1
1
1
1

24
23
29
28

10
10
12
11

°For a more complete presentation of this material refer to "New
Views on Claypan Soils" by Dwight Hovland, Burton L. Brage,
and Harvey Geise in South Dakota Farm and Home Research,
Vol. XIII, No. 2, p. 13, Spring, 1962.

80,
following the Chisel plus Nitrogen treatment were
higher than those following the Nitrogen treatment.
However, the corn yields following the Chisel plus
Nitrogen treatment usually did not reach the level of
corn yields in the control. Considering the additional
cost of the chiseling operation it does not seem to be
effective enough to pay.
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Value of Management Systems

Summer fallowing to help build up the supply of
soil moisture does not appear to be profitable. Although the winter wheat yield was greater after fallow than after spring wheat, the difference ( figure 1)
is not enough to cover the costs of fallowing. Because
of low capacity for moisture storage these soils probably do not accumulate enough water during fallow
to great! y increase crop yields.
Using 1 or 2 years of alfalfa in a 4 year cropping
sequence substantially decreased the profits of farming claypan soils in this experiment (figure 2).
Response to phosphorus fertilizer is variable and
not profitable with most crops. With wheat there is
an average annuai increase of 2 bushels per acre, a
return beyond the cost of fertilization.
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Suggestions

Farming claypan soils presents some unique problems requiring management techniques different
from those used on normal soils. Results of this study
suggest that the more complicated and costly soil
management systems become, the less likely they
are to be profitable.
The following are suggestions if you are farming
claypan soils.
1. A void excessive cultivation such as chiseling and
summer fallowing.
2. If alfalfa is to be used, leave it in much longer than
the 1 or 2 years in this study.
3. Since wheat was the most productive, you might
consider wheat, barley, and rye as a consistent small
gram program.
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winter wheat

Figure l. 1957-60 annual average acre costs and return
in two cropping sequences: (A). winter wheat after
summer fallow and (B). winter wheat after spring
wheat at the Claypan Research Farm, Plankinton,
South Dakota.
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4. Where manure is available, use it on soil cropped
to small grains.
5. If manure is not available, use nitrogen fertilizer at
about 20 to 30 pounds per acre with small grains.
6. Wheat should be fertilized with phosphorus at
about 15 to 20 pounds of P205 per acre applied by
drill attachment.

0

Figure 2. 1957-60 annual average acre costs and return
of three cropping sequences: (A). oats-spring wheatwinter-wheat-corn, (B). oats-alfalfa-winter wheat-corn,
and (C). oats-alfalfa-alfalfa-corn at the Claypan Research Farm, Plankinton, South Dakota.
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